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Summary 

Douglas-fix- seedlings from the coastal ranges of Cali- 
fornia were grown in a nursery at Corvallis, Oregon, and 
epicotyl length determined at the end of the first growing 
iseason. 

A regression model based on source elevation, latitude, 
and distance from the ocean successfully dexribed the be- 
tween-stand pattern of variation (r2 = 0.88). 

Height growth data from two independent collectioas of 
seedlots from the Same area were used to test the validity 
of the model. At age 13, the height of 14 sleedlots grown in 
field trials in New Zealand was correlated with values 
predicted by the mo'del (r = 0.89), while for a sample of 
equal size grolwn for 2.5 years in a Tasmanian nursery a 
similar correlation was observetd (r = 0.88). 

Applications to producing seed seea Zone maps and to 
reducing provenance field testing requirements are discus- 
sed, togerther with the limitathns and po~ssibilities for the 
more general application of early testing techniques. 
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Zusammenfassung 
Am Ende der ersten Vegetationsperiode wurde bei 

Douglas~ien-Sämlingen aus kalifornischen Küstenherkünf - 
ten, die in einer Baumschule bei Corvallis angezogen wolr- 
den waren, die Epikotyllänge gemessen. Mit Hilfe eines 
auf Höhenlage, geogr. Breite und Entfernung zur Küste 
der Herkunftsorte basierenden R e ~ ~ i o n s m o d e l l s  gelang 
es, die Variationsmuster zwlschen Beständen (P = 0,88) zu 
beschreiben. Um die Brauchbarkeit des Modells nachzu- 
prüfen, wurden Höhenwachstums-Daten von zwei unab- 
hängigen Stichproben gleicher Herkunft verwendet. Im Al- 
ter 13 war die Höhe von 14 in Neuseeland angebauten Her- 
künften mit den mittels des Moldells vorausgerechneten 
Werten korreliert (r = 0,89). Eine ähnliche Korrelation (r = 

0,88) wurde bei einer Stichproibe gleicher Größe nach drei 
Vegetationsperio~den in Tamnanien festgestellt. Die An- 
wendung des Verfahrens bei der kartographischen Darstel- 
lung vo~n Samenzonen und bei der Vereinfachung v m  Feld- 
prüfungsvo~raussetzungen sowie die Grenzen und Möglich- 
keiten einer allgemeinen Anwendung von Frühtestmetho- 
den werden besprolchen. 

Introduction 
The first paper in this series (GRIFFIN and CHING 1977) 

discussed variation in a number of seed and seedling char- 
acteristicis of Douglas-fir from the coastal ranges of north- 
ern California. The analysis of variance of data obtained 
from the growth of seedlings raised in a nursery at Cor- 
vallis, Oregon, was used tu verify the existence of genetic 
differentes between populatims, and to identify the scale 
on which selection pressures were operating. This paper 
presents a multiple regresision model describing the pattern 
of geolgraphic variation in epicotyl length after one grow- 
ing season in terms of source location indices. 

Height growth is an easily measured index of productivity 
and one for which, at least at a given site, provenance 
ranking remains consistent over the early part of a rotation 
(ROWE and CHING 1973). If provenance X planting site inter- 
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actions are not of major importance, and the regression 
model baced on nursery performance truly reflects genetic 
differentiation within the specieis, then the regression model 
should be useful in predicting performance of seed collected 
from anywhere within the area an which the model is 
based. 

Seedlings raised in Australia and New Zealand, from 
two independent seed collections, provide data for testing 
this propositioa. 

Methods 

Sampling 
Sampling was dasigned to Cover the geographic distribu- 

t i m  of the species within the definod study area (GRIFFIN 
and CHING 1977). Since the steepest environmental gradients 
run inland frolm the Patcific ciolast, collections were made at 
up to three locations along an east-west transect at each of 
folur latitudinal iintervals (Figure 1, Table 1). The varying 
number of lolcations sampled in each transect reflects the 
greater environmental range od the species in the northern 
part olf the study area. At each location the species' eleva- 
timal range was sampled, ideally with eone c~llection~s 
from two trees per 250 ft. interval. 

Nursery Procedures. 
Seedlings were grown in 2-inch styroblock containers 

under three different watering regirnes, and various growth 
and phenology traits observed over the first growing sea- 
son. Melan epicotyl length per family over all watering re- 
gimeis and replications (36 seedlings aisisurning colmpl&e 
survival) was the variable of interest for this regression 
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Figure 1. - Physiographic and climatic regions of northern Cali- 
fornia (after California Tree Seed Zone Map, BUCK et al. (1970)), 

showing sampling locations (A. . . . . . . . I). 
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